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Thermoplastic composition 
The present invention relates to a thermoplastic elastomer composition. 

5 The prior art 

US-RE 32,028 discloses a thermoplastic mixture of partially cross-linked rubber 
with a polyolefin. This thermoplastic mixture is not suitable for the manufacture of 
sealing means for pharmaceutical vial, due to a lack of thermal stability and/or to a 
10 lack of irradiation stability, but essentially due to its easy fragmentation causing 
simple or multiple leaks after perforation with needles. 

US 4,664,275 discloses sealing plug for pharmaceutical vial, said plug being made 
of a mixture containing partially cross-linked butyl mbber, a thermoplastic resin 

15 and an inorganic powder having a particle size lower than ISOjun. The butyl 

rubber has a high fiexural modulus and has to contain a high amount of inorganic 
solid particles so as to provide a good resistance to the passage of gases. The 
presence of such a high proportion of solid particles in the mixture requires a 
vigorous mixing step so to ensure a substantially homogeneous distribution of the 

20 particles in the mixture. Moreover, when puncturing such a plug with the needle of 
a syringe, a risk exists that solid particles are pulled away and fall into the 
pharmaceutical composition to be injected. Finally, the presence of such a high 
amount of solid particles restricts the possible re-use of the composition of the 
plugs, as said composition can only be re-used in the manufacture of articles in 

25 which the presence of such solid particles is authorized, and as the re- 

homogenization of a thermoplastic mixture comprising particles of butyl rabber 
mixed with solid particles is complex and/or diflScult to reach. In addition, a high 
level of solid particles increases the risks of fragmentation and associated leakage 
post puncturing. 

30 
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Brief description of the invention 

The present invention has for subject matter a thermoplastic composition which can 
be easily molded, injected or extruded without requiring the need of solid particles, 
a composition suitable for the manufacture of sealing plug ensuring a good gas 
sealing, an excellent closing of the passage due to the pimcturing of the plug by 
means of a needle, and an excellent stability at a temperature of 121 **C, as well as 
to y-rays exposure. The composition according to the invention contains 
advantageously substantially thermoplastic components, where its manufacture, its 
use and its re-use is easy and not expensive. 

The thermoplastic composition of the invention comprises a thermoplastic 
elastomer, apolyolefin resin, and possibly additive(s) and/or filler(s)- The 
thermoplastic elastomer of the composition of the invention is a mixture 
comprising a not cross-linked thermoplastic SIS elastomer and a thermoplastic 
elastomer which is at least partially cross-linked, the weight ratio not cross-linked 
thermoplastic SIS elastomer / thermoplastic elastomer at least partially cross-linked 
being comprised between 1:10 and 5:1, preferably between 1 :6 and 2.5 : 1 . 

Not cross-linked thermoplastic SIS elastomer means a block copolymer 
styrene/isoprene/styrene or a mixture of block copoljmer styrene/isoprene and 
block copolymer styrene/isoprene/styrene, said copolymer having an elasticity, a 
resilience, a melting point or a softening point suitable for the manufacture of 
closing plugs, etc. However, long-term performance of not cross-linked 
thermoplastic SIS elastomer is not warranted due to poor creep properties. 
Preferably the not cross-linked thermoplastic SIS elastomer contains less than 
about 20% by weight bound styrene, most preferably less than 1 8% by weight 
bound styrene, for example between 10 and 16% by weight boimd styrene. The 
molecular weight is advantageously comprised between 150,000 and 275,000, 
preferably between 200,000 and 240,000. Preferably said not cross-linked 
thermoplastic SIS has a broad molecular weight distribution. According to an 
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embodiment, the molecular weight of the theraxoplastic SIS is comprised between 
0.9 and 1 .1 the average molecular weight of the thermoplastic SIS ( the sum of the 
weight of the copolymer divided by the nxnnber of moles of copolymer). 

5 The thermoplastic SIS elastomer has advantageously a very low halide salt content 
(due for example, to the use of halide salt, such as LiCl, for the copolymerisation 
process). For example the thermoplastic SIS contains less than 0.5% by weight 
halide salt with respect to the weight of not cross-linked thermoplastic SIS 
elastomer. Advantageously, the thermoplastic SIS contains less than 0.3% by 
10 weight, preferably less than 0.2% by weight, most preferably less than 0.1% by 
weight halide salt with respect to the weight of not cross-linked thermoplastic SIS 
elastomer. 

Therefore, the thermoplastic composition of the invention is substantially free of 
15 halide salt, for example contains less than 0.5% by weight halide salt, 

advantageously less than 0.3% by weight, preferably less than 0.2% by weight, 
most preferably less than 0. 1% by weight halide salt 

Thermoplastic elastomer which has been partially cross-linked means an elastomer 
20 with a melting point or a softening point corresponding to the temperature of 
manufacture of the articles, the said elastomer being preferably cross-linked in 
presence of a polyolefin resin. Said partially cross-linked thermoplastic elastomer 
is for example EPM elastomer, EPDM elastomer, SIS elastomer, or a mixture 
tiiereof, and is n:iixed with a polyolefin resin, such as polyethylene, polypropylene, 
25 copolymer of ethylene and propylene, or mixture thereof. By using an efiGcient 
amoxmt of partially cross-linked thermoplastic elastomer (with respect to the 
amount of not cross-linked thermoplastic SIS elastomer) in the composition of the 
invention, the thermoplastic composition of the invention has improved long-term 
performance and other properties could be adjusted by varying the ratios. 

30 

Suitable polyethylenes which can be used in the composition of the invention are: 
ultra low density polyethylene (density of less than 0.91 g/cm^), low density 
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polyethylene (density of less than 0.92 g/cm^), medium density polyethylene (0.926 
to 0.94 g/cm^), high density polyethylene (more than 0.941 g/cm^), and mixture 
thereof. 

5 Suitable polypropylenes are isotactic polypropylene, syndiotactic polypropylene, 
especially polypropylene with a high isotacticity, as well as copolymers with 
ethylene. 

Copolymers of ethylene and propylene are for example eimorphous copolymer 
10 (random distribution of the ethylene and propylene units), crystalline copolymer. 

The polyolefin has advantageously a melt flow index (MFI) lower than 20, 
preferably comprised between 0.3 and 20 for a polypropylene and between 0.5 and 
1 0 for a polyethylene. 

15 

The theraioplastic elastomer is preferably only partly cross-linked . The cross- 
linking rate of the said elastomer can be determined by measuring the gel content 
of the thermoplastic elastomer in cyclohexane (measured after immersion of the 
elastomer in cyclohexane during 48 hours at 73 °F (23°C)). The gel content 
20 corresponds to the part of the elastomer which is insoluble in the cyclohexane. 

Said method is well-known in the art. A method for determining the cross-linking 
rate is disclosed in more details in ASTM D2765-90 (determination of gel content 
and swell ratio of cross-linked ethylene plastics). 

25 The partial cross-linking of the elastomer is carried out by means of any known 
cross-linking agent. However, preferably, the cross-linking agent is a silane, for 
example a silane having hydrocarbon groups at least partly halogenated, a 
peroxide, organic peroxide, especially benzoyl peroxide and benzyl peroxide 
derivative. Other examples of possible peroxides are dicumyl peroxide, di-t- 

30 butylperoxide, 2,5-dimethyl-2,5-di-(tert-butylperoxy)hexane, 2,5-dimethyl-2,5- 
di(tert-buty lperoxy)hexine-3 , 1 ,3 -bis(tert-butylperoxy isopropyl)benzene, 1,1- 
bis(tert-butylperoxy)-3,3,5-trimethyIcyclohexane, n-butyl-4,4-bis(tert- 
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butylperoxy)valerate, p-chiorobenzoyi peroxide, 2,4-dichlorobenzoyl peroxide, 
tert-butylperoxybenzoate, tert-butylperoxyisopropyl carbonate, diacetyl peroxide, 
lauroyl peroxide, tert-biitylcumyl peroxide, etc. 

5 The partial cross-Unking of the elastomer is preferably cross-linked in presence of a 
polyolefin resin, said cross-linking being advantageously carried out in a process in 
which the elastomer is partly cross-linked under conditions of high shear at a 
temperature above the melting point of the polyolefin component. The elastomer is 
thus simultaneously partly cross-linked and dispersed, for example as fine 

10 particles, in the polyolefin. The partly cross-linking can be carried out in 

conventional mixing equipments, such as roll mills, bambury mixers, brabender 
mixers, continuous mixers, mixing extruders, etc. or in presence of water vapor fr 
the silanes. 

15 Preferably, in the composition according to the invention, the weight ratio not 

cross-linked thermoplastic SIS elastomer / thermoplastic elastomer at least partially 
cross-linked + polyolefin resin is comprised between 1 :5 and 1 : 1 , the polyolefin 
resin being advantageously selected firom the group consisting of polyethylene, 
polypropylene, and mixture of polyethylene and polypropylene. Especially, the 

20 polyolefin resin and the at least partially cross-linked thermoplastic elastomer 
forms a premixture containing not cross-linked thermoplastic elastomer and 
partially cross-linked thermoplastic elastomer distributed in the polyolefin. 

According to an advantageous embodiment, the at least partially cross-linked 
25 thermoplastic elastomer has a cross-linking rate of more than 20%, preferably 
comprised between 25% and 75 %. Said cross-lixiking rate corresponds to a gel 
content measured by the ASTM method ASTM D2765-90. 

According to a particular embodiment, the composition of the invention comprises 
30 as thermoplastic eleistomer and polyolefin resin, a mixture of polyolefin resin and 
SIS elastomer, the said mixture containing at least 40% by weight SIS elastomer 
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(preferably at most 70% by weight SIS elastomer), whereby the said mixture 
contains at least 20% by weight at least partially cross-linked SIS elastomer. 

According to another embodiment, the composition of the invention comprises a 
not cross-linked thermoplastic SIS elastomer and a thermoplastic elastomer which 
has been partly cross-linked in presence of a polyolefin, the weight ratio not cross- 
linked thermoplastic SIS elastomer / thermoplastic elastomer which has been 
partly cross-linked in presence of a polyolefin being comprised between 1 :6 and 
1:1, advantageously 1:4 and 7:10, preferably between 1:3 and 1:2. 

According to another embodiment of the composition of the invention, it comprises 
a polyolefin resin, a partially cross-linked thermoplastic elastomer and a not cross- 
linked thermoplastic SIS elastomer, the weight content of partially cross-linked 
elastomer with respect to the weight of polyolefin resin, partially cross-linked 
thermoplastic elastomer and not cross-linked thermoplastic SIS elastomer being 
comprised between 20 and 40%, while the weight content of not cross-linked 
thermoplastic SIS elastomer with respect to the weight of polyolefin resin, partially 
cross-linked thermoplastic elastomer and not cross-linked thermoplastic SIS 
elastomer being comprised between 15 and 50%. 

According to a detail of a possible embodiment, the composition comprises at least 
20% by weight of a not cross-linked thermoplastic elastomer different firom the not 
cross-linked themioplastic SIS elastomer. Preferably, the weight ratio not cross- 
linked thermoplastic elastomer different firom the thermoplastic SIS elastomer / not 
cross-linked SIS thermoplastic elastomer is lower than 1 :2, preferably lower than 
1:10. 

According to a detail of a composition according to the invention, the polyolefin 
resin and the thermoplastic elastomer(s) is a substantially homogenous mixture of a 
substantially homogenous premixture of a polyolefin and a partly cross-linked 
thermoplastic elastomer, with a not cross-linked thermoplastic SIS elastomer. For 
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example, the premixture of polyolefin resin and partly cross-linked elastomer has 
the form of particles containing polyolefin and partly cross-linked elastomer, the 
said particles being mixed with particles of not cross-linked SIS thermoplastic 
elastomer. 

5 

Preferably, the composition of the invention comprises an amount of not cross- 
linked elastomer sufiBcient for ensuring a thermal stability at 121°C for at least 100 
minutes, preferably for at least ISOminutes, and/or a y irradiation stability of at 
least 20 KGray, preferably of at least 35 KGray. 

10 

In order to ensure a good control of the distribution of the components of the 
composition when manufacturing articles, the composition comprises 
advantageously at least a dye or a pigment. Said dye or pigment has pre£^bly a 
melting point corresponding substantially to the melting point of the not cross 
15 linked SIS elastomer or lower than the melting point of the not cross linked SIS 
elastomer. 

The composition of the invention can possibly contain other additives or agents, for 
example if required for a specific use, such additives and agents are for example 
20 fillers, stabilizer, antioxidant, ultraviolet absorber, lubricant, foaming agent, 

antistatic agent, flame retardant, plasticizer, talc, calcium carbonate, carbon black, 
mica, glass fiber, carbon fiber, aramid resin, processing agent, silicone oil, etc. 

In the composition of the invention, the not cross-linked thermoplastic SIS 
25 elastomer and the thermoplastic elastomer at least partially cross-linked have 

advantageously substantially the same density or specific gravity. For example, the 
density of the elastomer at least partially cross-linked is advantageously comprised 
between 0.95 and 1 .05 x the density of the not cross linked thermoplastic SIS 
elastomer. The density of the not cross linked thermoplastic SIS elastomer and the 
30 density of the thermoplastic elastomer at least partially cross linked are 
advantageously comprised between 0.93 and 0.98. 
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The invention relates also to specific articles, a part of which is made of a 
composition according to the invention. Such articles can be manufactured by 
known techniques, such as molding, injection, extrusion, etc. 

Such an article is for example a sealing means for a container or vial (such as a 
plug or a stopper), at least a part of the said sealing means being made of a 
composition according to the invention. 

Such a sealing means is for example intended for closing and sealing a 
pharmaceutical container or vial defining an inner volmne, the said sealing means 
comprising a body, at least a part of which being made of a composition according 
to the invention. The said body can be associated to a layer contacting a surface of 
the vial or container when the sealing means closes the said container or vial. 

According to an advantageous embodiment, the sealing means is made at least 
pardy of a composition according to the invention comprising a polyolefin resin 
selected from the group consisting of polyethylene, polypropylene, copolymer of 
ethylene-propylene and mixture thereof. When the said body is associated with a 
contact or surface layer or provided with such a layer, the said layer is at least 
partly made of a polyolefin resin selected from the group consisting of 
polyethylene, polypropylene, copolymer of ethylene-propylene and mixture 
thereof. 

The composition according to the invention can be used for the manufacture of 
film, cloth, protecting cloth, such as finger protection, glove, etc. Preferably, the 
composition of the invention used comprises a polyolefin resin selected from the 
group consisting of polyethylene, polypropylene, copolymer of ethylene-propylene 
and mixture thereof. The film, cloth, etc has advantageously a multilayer stmcture, 
at least one layer being made of the composition according to the invention, viiile 
at least another layer of the structure is essentially made of a polyolefin resin 
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selected from the group consisting of polyethylene, polypropylene, copolymer of 
ethylene-propylene and mixture thereof. 

The film can be used for the manufacture of bags, injection bags, etc. For example, 
the film is folded so that parts of the film contact each other, parts of the film being 
5 thereafter welded together. 

Tube, cap, cap for protecting a needle of a syringe, etc. can also be made at least 
partly of a composition in accordance to the invention. Advantageously, the tube, 
cap, etc comprises at least a layer made of a composition according to the 
10 invention. 

According to a preferred embodiment, the tube comprises at least a first and a 
second layers made of a composition in accordance to the invention, the first layer 
having a not cross-linked SIS elastomer content lower than the not cross-linked 
15 SIS elastomer of the second layer. For example, the said first layer contacts and 
covers the second layer, i.e. the said second layer being directed towards the inner 
side of the tube with respect to the first layer. 

The invention relates also to a process for the manufacture of an article from a 
20 composition according to the invention. In said process, the said composition is 
mixed at a temperature sufficient for the at least partial smelting of the not cross- 
linked SIS elastomer, and the said composition is thereafter transformed in the said 
articles. 

25 Preferably, the said composition contains at leeist one dye or pigment having a 
melting point corresponding substantially to the melting point of the not cross- 
linked SIS elastomer. A control of the dye or pigment distribution in the 
transformed articles is carried out, and the mixing step is controlled so as to reach a 
substantially homogeneous distribution of the dye or pigment in a part of the 

30 composition jxist before its transformation in the said article. This quick control 

step is advantageous in order to determine whether an at least substantially constant 
quality of the manufactured articles can be reached. 
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After the manufacture of the articles, for example by injection or extrusion or 
molding, the manufactured articles are advantageously cooled by means of water, 
for example in a water bath. 

The manufactured articles, preferably after their passage through a water bath, are 
5 advantageously sterilized at a temperature of 121*^C during at least 100 minutes 
(for example during 180 minutes) and/or irradiated with a y-irradiation of at least 
20 KGray, for example 35 KGray. 

Even if the composition of the invention ensures already excellent closing of the 
passage due to the puncturing of the plug by means of a needle, the composition 
10 can possibly contain additives, such as an isoprene derivative such as squalene, 

ph5rtol, etc. (derivatives listed in column 4 of US 5,904,967, the content of which is 
incorporated herein by reference). 

The comp>osition of the invention contains however preferably less than 20% by 
weight of such isoprene derivative(s), most preferably less than 10% by weight, for 
15 example between 1 and 5% by weight. 

Brief description of the drawings 

Details and characteristics of the invention will appear from the following 
20 description in which reference is done to the attached drawings, hi these drawings, 

- figure 1 is a cross section view of a stopper according to the invention ; 

- figure 2 is a cross section of another stopper according to the invention ; 

- figure 3 is a cross section of still another stopper according to the invention ; 

- figure 4 is a cross section of a film according to the invention ; 

25 - figure 5 is a partial perspective view of a bag according to the invention ; and 

- figure 6 is a cross section view of a tube according to the invention. 
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Examples of compositions according to the invention 
Composition.! 

5 

In a tumbler, 60 parts by weight of a mixture poiypropyiene(PP)/EPDM (partly 
cross linked linear EPDM) sold under the name SANTOPRENE® 281-45 (sold by 
Advanced Elastomer Systems, USA, technical characteristics : free flowing pellets; 
tensile strength 3 MPa -ASTM D 412; elongation ultimate 300% -ASTM D 412; 

10 density 0-97 g/cm', hardness 45 Shore A -ASTM D 2240; processing temperature 
175 to 230*^^, 39 parts by weight of thermoplastic elastomer SIS ( a linear block 
copolymer sold by Shell Chemicals under the name KRATON Dl 161NS ®, 
technical characteristics : in the form of powder or pellets; density 0.92 g/cm^ - 
ISO 2781; Melt Flow Rate at 200'*C,5kg : 12g/10minutes -ISO 1 133 ; hardness, 

15 30s : 30 Shore A - ISO 868; bound styrene content : about 15% by weight ; halide 
salt content : less than 0,2-0.3% by weight) and 1 part by weight of ultramarine 
blue (as master batch in polypropylene PP, melting point of about 160^C) have 
been mixed together. 

20 The said mixture was used in a screw extmder so as to produce a continuous strip. 
The temperature of the extruder was about 1 SC^C, while the screw was adapted so 
as to ensure a substantially homogeneous distribution of SIS elastomer in the 
Santoprene. The said homogeneous distribution is confirmed by the substantially 
uniform blue color of the strip during its extrusion. 

25 

Cginpositions2 to^ 

As for the composition 1, strips have been prepared by using SANTOPRENE — SIS 
30 mixture, the composition of which is given in the following table. 
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Composition 


2 


3 


4 


5 


6 


7 


SANTOPRENE 
% by weight 


50 


80 


75 


60 


65 


70 


SIS 

% by weight 


50 


20 


24 


40 


35 


29 


Ultramarine 
blue as master 
batch in PP 
% by weight 






1 






1 



.Cpmpp.sitip.ns .8 to , 1 6 

5 

Strips have been prepared as for composition 1 , except that S ARLINK 3 1 SON ® (a 
PP/radial cross linked EPDM sold by DSM, The Netherlands, technical features : 
specific gravity 0.94 g/cm^. Tensile strength 4.3 MPa - ISO 37; hardness,5seconds: 
SS^'Shore A; Ultimate elongation 655%, melt temperature 185°C-220°C) has been 
10 used instead of SANTOPRENE 28 1 . Details of the compositions are given in the 
following table. 



composition 


8 


9 


10 


11 


12 


13 


14 


15 


16 


SARLINK 
% by weight 


50 


75 


65 


60 


75 


69 


50 


80 


70 


SIS 

% by weight 


50 


25 


35 


39 


24 


30 


49 


20 


30 


Ultramarine 
blue as master 
batch in PP % 
by weight 








1 


1 


1 


1 
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CpmppshioM^ 

Strips have been prepared as for composition 1, except that a mixture of SARLINK 
5 3150N ® and SANTOPRENE 281 was used. Details of the compositions are given 
in the following table. 



Composition 


17 


18 


19 


20 


21 


22 


23 


24 


SANTOPRENE 
% by weight 


40 


35 


30 


50 


10 


25 


14 


50 


SARLINK 

% by weight 


40 


30 


35 


10 


50 


25 


50 


14 


SIS 


20 


34 


34 


40 


40 


49 


35 


35 


Ultramarine blue as 
master batch in PP 
% by weight 




1 


1 






1 


1 


1 



10 

Comppsilions 

In a mixer, a polyolefin has been mixed with SIS elastomer at 1 80°C. After 
obtaining a substantially homogeneous mixture, benzoyl peroxide has been added 
15 to the mixture as cross-linking agent in a quantity corresponding to about 5% of the 
weight of the SIS elastomer and the partial cross linking was carried out at 180°C 
under shearing in the extruder screw. About 80 % of the SIS was not cross-linked. 
Possibly not cross-linked SIS elastomer was thereafter added. 

20 The following table gives the composition of the thermopleistic elastomers 
manufactured. 
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Composition 


25 


26 


27 


28 


29 


30 


31 


32 


33 


Polyethylene 
% by weight 


50 




25 


15 


10 




25 


5 


55 


Polypropylene 
% by weight 




50 


25 


25 


20 


20 




40 




SIS not cross 

linked 

% by weight 


40 


40 


40 


50 


60 


70 


60 


50 


40 


SIS cross linked 
% by weight 


10 


10 


10 


10 


10 


10 


15 


5 


5 



Compositi 

5 These compositions have been prepared as for the compositions 25 to 33, except 
that a silane was used for the partial cross-linking of the SIS elastomer. The weight 
ratio silane / SIS elastomer was about 0.05 — 0.06. The silane used was a master 
batch in polyethylene. 

The following table gives the composition of the thermoplastic elastomers 
10 prepared. 



Composition 


34 


35 


36 


37 


38 


39 


40 


41 


42 


Polyethylene 
% by weight 


50 




25 


15 


10 




25 


5 


55 


Polypropylene 
% by weight 




50 


25 


25 


20 


20 




40 




SIS not cross 
linked 

% by weight 


40 


40 


40 


50 


60 


70 


60 


50 


40 


SIS cross linked 
% by weight 


10 


10 


10 


10 


10 


10 


15 


5 


5 
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The said manufactured elastomer strips were submitted to a sterilizing treatment 
vdth water vapor (121®C) during 180 minutes or left in open air for one week. 

Compositions 43 to 58 

5 

These compositions have been prepared by adding to 100 parts by weight of one 
composition 1 to 16, y parts by weight of squalene. The following table gives the 
amount of squalene added. 



Composition 


100 parts by weight of 


Y parts by weight of 




composition n" 


squalene 


43 


1 


10 


44 


2 


5 


45 


3 


3 


46 


4 


3 


47 


5 


5 


48 


6 


4 


49 


7 


5 


50 


8 


8 


51 


9 


2 


52 


10 


5 


53 


11 


1 


54 


12 


1 


55 


13 


5 


56 


14 


4 


57 


15 


5 


58 


16 


5 



10 



Kxamnles of emhodiments 
Exam ple of stoppers 

15 

StOEperjiy. 

The stopper of figure 1 is intended to close the opening of a neck of a 
pharmaceutical vial 100 (shown in dash line). Said stopper has a body 1 made of a 
20 composition according to the invention, the said body being provided on its face 10 



wo 01/12717 



PCT/EP99/05988 



16 

directed towards the vial, with a layer 2 suitable to be in contact with the 
pharmaceuticals, and/or easy to clean and/or having other properties. Said layer is 
for example made of a polyolefin containing possibly additive(s), such as 
elastomers. 

5 

The polyolefin used in the layer is advantageously a polyethylene, a polypropylene, 
a copolymer of ethylene and propylene, or a mixture thereof. Preferably the 
polyolefin of the layer corresponds to the polyolefin or at least to one of the 
polyolefin used in the thermoplastic elastomer composition of the body 1 . This is 
10 advantageous for ensiiring a good adhesion of the layer 2 on the body 1, and for re- 
using the composition of the stopper for the manufacture of new stoppers. 

The stopper was sterilized with water vapor at 121°C during 180 minutes. 

15 The sterilized stopper was used for closing and sealing a pharmaceutical vial 
containing a liquid. No release of particles from the stopper towards the liquid 
contained in the vial was observed. A injection needle of a syringe (diameter of the 
needle : respectively 0.8, 1.2 and 2.1 mm ) was pushed through the stopper into the 
vial so as to pump liquid into the syringe (by means of the movement of the 

20 plimger). After removal of the needle, the passage in the stopper due to the 

puncture of the needle was closed, and no liquid from the vial could flow through 
said passage. The test was repeated up to 10 times to challenge the closure with 
success. 

25 

The stopper can be manufactured by co-injecting a thermoplastic elastomer 
composition of the invention and a polyolefin in a mold. 

The stopper of the invention was suitable for closing the passage created by a 
30 needle, even when no lateral compression force was exerted on the stopper. 



wo 01/12717 



PCT/EP99/05988 



17 

Stopper nf 2 

The stopper of figure 2 is similar to the stopper of figure 1 , except that the stopper 
5 has a sandwich structure, i.e. the thermoplastic elastomer composition of the 
invention 20 is located between a first polyolefin layer 21 (compatible with the 
liquid contained in the pharmaceutical vial, such as a polyethylene or a 
polypropylene) and a second polyolefin layer 22 (such as a polyethylene or a 
propylene, 

10 

StOEperntS 

The stopper of figure 3 is a multilayered stopper. Said stopper comprises an outer 
layer 30 made in a material easy to clean (such as a polypropylene), a layer 3 1 

15 made of a thermoplastic composition according to the invention, a layer 32 for 
increasing the adherence of other layers on the layer 3 1, a layer 33 ensuring a 
sealing or a permanent sealing of the neck of the container (for example a glue 
layer, a hot melt layer, or any other material suitable to form a permanent bouoid or 
a substantially permanent bound between the stopper and the neck, for example 

20 after a heating, a radiation, etc.), and a layer 34 made of a material compatible with 
the liquid of the container (for example polyethylene, polypropylene, . . .). 

Example of film 

25 The elastomeric composition of the invention can be used for the manufacture of 
films or support or plates, such as mono layer film or multi layer film. Figure 4 
shows in cross section the structure of a multi layer film, said film having a central 
portion 50 made of the composition according to the invention, and two outer 
layers 51,52, preferably made of a polyolefin, such as polyethylene, polypropylene, 

30 copolymer of ethylene and propylene. The total thickness of the film is for 

example 50 \xm to 10 mm, especially between 100 fim and 2 mm. The film can be 
produced by co extrusion eind can be subjected to a stretching (mono axial or 
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biaxial). The film can be used for the manufacture of stoppers, plugs, etc by 
thermoforming. 

The film can also be used for the preparation of bags. The film is folded so that 
5 parts of the film contact each other. Thereafter, by means of a welding machine, a 
welding 53 between parts of the inner film 5 1 is formed along the edge of the bag. 

The film can also be used for the manufacture of gloves, protecting fingers, strips 
to be placed on the skin of a patient where an injection has to be made. 

10 

Example of tube 

The composition of the invention can be used for the manufacture of tube 60. Such 
a tube is advantageously a multi layer tube, which can be manufactured by co 
15 extrusion. 

The tube has for example an inner compatible layer 61, for example a layer 
containing a few SIS elastomer, for example a polyolefin layer containing less than 
1 0% SIS, a central layer 62 made of a composition according to the invention, and 

20 an outer polyolefm layer 63 containing no or a few SIS for giving a good abrasion 
resistance. The central layer 62 acts as a layer against leaks, even when the tube is 
punctured for example by means of a needle of syringe. Such a tube can be used 
for the manufacture of artificial veins, injection tube, for example a tube extending 
between a bag or baxter and a patient, whereby a pharmaceutical can be injected in 

25 ttie tube without creating a leakage, so that said pharmaceutical is injected through 
the injection site of the bag or baxter. 
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CLAIMS 

5 1 . Thermoplastic composition comprising a themioplastic elastomer, a polyolefin 
resin, and possibly additive(s) and/or filler(s), characterized in that the 
thermoplastic elastomer is a mixture comprising a not cross-linked thermoplastic 
SIS elastomer and a thermoplastic elastomer which is at least partially cross-linked, 
the weight ratio not cross-linked thermoplastic SIS elastomer / themioplastic 

1 0 elastomer at least partially cross-linked being comprised between 1:10 and 5:1, 
preferably between 1:6 and 2.5:1. 

2. The composition of claim 1 , characterized in that the at least partially cross- 
linked themioplastic elastomer is a thermoplastic elastomer at least partially cross- 

15 linked in presence of a polyolefin resin. 

3. The composition of claim 1 or 2, characterized in that the weight ratio not cross- 
linked thermoplastic SIS elastomer / thermoplastic elastomer at least partially 
cross-linked + polyolefin is comprised between 1 :5 and 1:1. 

20 

4. The composition of claim 1, characterized in that the polyolefin resin is selected 
in the group consisting of polyethylene, polypropylene, and mixture of 
polyethylene and polypropylene. 

25 5. The composition of claim 1, characterized in that the polyolefin resin and the at 
least partially cross-linked thermoplastic elastomer forms a premixture containing 
not cross-linked thermoplastic elastomer and partially cross-linked thermoplastic 
elastomer. 

30 6. The composition of claim 1, characterized in that the at least partially cross- 
linked thermoplastic elastomer has a cross-linking rate of more than 20%, 
preferably comprised between 25% and 75 %. 
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7. The composition of claim 1, characterized in that it comprises as themioplastic 
elastomer and polyolefin resin, a mixture of polyolefin resin and SIS elastomer, the 
said mixture containing at least 40% by weight SIS elastomer, whereby the said 

5 mixture contains at least 20% by weight at least partially cross-linked SIS 
elastomer. 

8. The composition of claim 1, characterized in that it comprises a not cross-linked 
themioplastic SIS elastomer and a themioplastic elastomer which has been partly 

10 cross-linked in presence of a polyolefin, the weight ratio not cross-linked 

thermoplastic SIS elastomer / themioplastic elastomer which has been partly cross- 
linked in presence of a polyolefin being comprised between 1 :6 and 1:1, 
advantageously 1 :4 and 7:10, preferably between 1 :3 and 1 :2. 

15 9. The composition of claim 1, characterized in that it comprises a polyolefin resin, 
a partially cross-linked thermoplastic elastomer and a not cross-linked 
thermoplastic SIS elastomer, the weight content of partially cross-linked elastomer 
with respect to the weight of polyolefin resin, partially cross-linked thermoplastic 
elastomer and not cross-linked thermoplastic SIS elastomer being comprised 

20 between 20 and 40%, while the weight content of not cross-linked thermoplastic 
SIS elastomer with respect to the weight of polyolefin resin, partially cross-linked 
themioplastic elastomer and not cross-linked thermoplastic SIS elastomer being 
comprised between 15 and 50%. 

25 10. The composition of claim 1, characterized in that it comprises at least 20% by 
weight of a not cross-linked thermoplastic elastomer different firom the not cross- 
Unked thermoplastic SIS elastomer. 

11. The composition of claim 10, characterized in that the weight ratio not cross- 
30 linked thermoplastic elastomer different from the thermoplastic SIS elastomer / not 
cross-linked SIS thermoplastic elastomer is lower than 1 :2, preferably lower than 
1:10. 
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12. The composition of claim 1, characterized in that the polyolefin resin and the 
thermoplastic elastomer(s) is a substantially homogenous mixture of a substantially 
homogenous premixture of a polyolefin and a partly cross-linked thermoplastic 

5 elastomer, with a not cross-linked thermoplastic SIS elastomer. 

13. The composition of claim 1, characterized in that a silane is used for the partial 
cross-linking of the thermoplastic elastomer. 

10 14. The composition of claim 1 , characterized in that it comprises an amoimt of not 
cross-linked elastomer sufficient for ensuring a thermal stability at 121**C of at 
least 100 minutes and/or a y irradiation stability of at least 20 KGray. 

15. The composition of claim 1, characterized in that it comprises at least a dye or a 
15 pigment. 

16. The composition of claim 1, characterized in that it comprises less than 0.5% 
by weight halide salt. 

20 17. The composition of claim 16, characterized in that it comprises less than 0.3% 
by weight, preferably less than 0.2% by weight, most preferably less than 0.1% by 
weight halide salt. 

18. Sealing means for a container or vial, at least a part of the said sealing means 
25 being made of a composition according to one of the preceding claims. 

19. The sealing means according to claim 18, for sealing a pharmaceutical 
container or vial defining an inner volume, the said sealing megins comprising a 
body, at least a part of which being made of a composition according to one of the 

30 claims 1 to 17, the said body being associated to a layer contacting a surface of the 
vial or container when the sealing means closes the said container or vial. 
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20. The sealing means according to claim 19, characterized in that the polyolefin 
resin of the composition in accordance to one of the claims 1 to 17 is selected from 
the group consisting of polyethylene, polypropylene, copolymer of ethylene- 

5 propylene and mixture thereof, while the said layer is at least partly made of a 

polyolefm resin selected from the group consisting of polyethylene, polypropylene, 
copolymer of ethylene-propylene and mixture thereof. 

21. Film, cloth, protecting cloth comprising at least a layer made of a composition 
10 in accordance to one of the claims 1 to 17. 

22. The film, cloth or protecting cloth of claim 21, characterized in that the 
polyolefin resin of the composition in accordance to one of the claims 1 to 17 is 
selected from flie group consisting of polyethylene, polypropylene, copolymer of 

15 ethylene-propylene and mixture thereof, while the film, cloth or protecting cloth 
comprises at least one layer essentially made of a polyolefin resin selected from the 
group consisting of polyethylene, polypropylene, copolymer of ethylene-propylene 
and mixture thereof. 

20 23. Tube or cap, cap for protecting a needle of a syringe, the said tube or cap 
comprising at leeist one layer made of a composition in accordance to one of the 
claims 1 to 17. 

24. Tube in accordance to claim 23, characterized in that it comprises at least a first 
25 and a second layers made of a composition in accordance to one of the claims 1 to 

17, a first layer having a not cross-linked SIS elastomer content lower than the not 
cross-linked SIS elastomer of the second layer. 

25. Bag made of a film according to claim 21 or 22. 

30 

26. Process for the manufacture of an article from a composition according to one 
of the claims 1 to 17, in which the said composition is mixed at a temperature 
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sufficient for the at least partial smelting of the not cross-linked SIS elastomer, and 
in which the said composition is thereafter transformed in the said articles. 

27, The process of claim 26, in which the said composition contains at least one 
5 dye or pigment having a melting point corresponding substantially to the melting 

point of the not cross-linked SIS elastomer, in which a control of the dye or 
pigment distribution in the transformed articles is carried out, and in which the 
mixing step is controlled so as to reach a substantially homogeneous distribution of 
the dye or pigment in a part of the composition just before its transformation in the 
10 said article. 

28. The process of claim 27, in which the said article is sterilized at a temperature 
of 121°C during at least 100 minutes and /or irradiated with a y-irradiation of at 
least 20 KGray. 



15 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/EP99/05988 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70, 17)): 
Description, pages: 



1-17 
18 



as originally filed 
as received on 



21/11/2001 with letter of 



20/11/2001 



Claims, No.: 
1-29 



as received on 



21/11/2001 with letter of 



20/1 1/2001 



Drawings, sheets: 

1 /2,2/2 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the intemational application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1(b)). 

□ the language of publication of the International application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the intemational application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ fumished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



1 PCT/IPEA/409 (Boxes l-VIII, Sheet 1) (July 1998) 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing suet) amendments must be referred to under item 1 and annexed to tfiis 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 2,4,8-12,14-16,19-26,28.29 

No: Claims 1,3,5-7,13,17,18,27 

Inventive step (IS) Yes: Claims 2.8,9,11. 12,14,15,19-26,28,29 

No: Claims 4.10,16 

Industrial applicability (lA) Yes: Claims 1-29 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIM. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Re. part V 

1) . a) Having regard to the disclosure in the document WO 87/05310 (D1) which is 

cited in the International Search Report (ISR), the subject matter of claims 1 ,3,5- 
7,13, and 27 is considered to lack novelty. Accordingly, the subject matter of these 
claims does not fulfil the criterion of Art.33(2) POT. 

b) Reference is made to those parts of D1 mentioned in the ISR as well as 
page 3 and the passage at pages 9 to 1 1 under the heading, "Method of 
Manufacturing the Composition", There is disclosed a thermoplastic elastomer 
composition which necessarily contains a polyolefin resin (F) (see pages 5-6) and 
a partially crosslinked thermoplastic elastomer of component (G) (see page 6). To 
the composition formed from components (A) to (F) there is added component (G) 
which is partially crosslinked (vulcanised) by the peroxide (H). To that 
intermediate product is then added, by melt blending, the unvulcanised elastomer 
(I) which is chosen from a list which includes unvulcanised SIS elastomer in 
amounts which have a large degree of overlap with the present claim 1 , The 
styrene content of the styrenic rubbers disclosed is in the range of 5-70 wt.%. The 
lower limit of 5 wt.% is generally applicable to all styrenic rubbers disclosed, 
including the SIS block copolymer, therefore the added feature, in present claim 1, 
of a styrene content of less than 20 wt.% provides no distinction over claim 1. 
Articles are formed from the final, uniform compositional product. The absence of 
examples in D1 using SIS block copolymer as the styrenic rubber does not negate 
the presence of novelty-destroying disclosure in the general description. 

c) The subject matter of present claims 7,17,18 may well be intrinsic in the 
products of D1. 

d) It would appear that a composition of claim 6 would be indistinguishable from 
the compositions of D1 . 

e) The subject matter of claims 2,8,9,1 1 ,12,14,15,19-26,28 and 29 is 
considered to be new over D1 and does not appear to be suggested by the 
disclosure of D1. (Arts.33(2) and (3) POT) 

2) . The subject matter of claims 4, 10 and 16 is considered to lack an inventive 

step over the disclosure in D1 as it lies within its teachings and has not been 
shown provide any surprising effect. The applicant has argued that D1 does not 
disclose or suggest the improved sealing plugs referred to in the present 
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description. That observation is not disputed but it is noted that the claims in 
question are far broader and relate to compositions per se , and that the present 
examples do not appear to comprise appropriate comparative examples based on 
the closest prior art (D1) on which the criticality, with respect to an objective 
technical problem, of the narrower ranges could be recognised. Accordingly, these 
claims do not fulfil the criterion of Art.33(3) PCT. 

3) . a) The subject matter of claims 1-29 is recognised to be new and to involve an 

inventive step over the documents WO 96/18678 A (D2) and US 4607074 A (D3) 
for the following reasons. 

b) The compositions of D2 appear to neither disclose nor suggest the presence 
of a thermoplastic elastomer which is at least partially crosslinked. 

c) The compositions of D3 appear to neither disclose nor suggest the presence 
of a SIS copolymer or a thermoplastic elastomer which is at least partially 
crosslinked. 

4) . The subject matter of the claims 1-29 is considered to be capable of 

industrial application. (Art.33(4) PCT) 

Re. part VIII 

5) , The description should be adapted to agree with the scope of the claims 

(Art.6 PCT). 
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IS 

biaxial). The film can be used for the manufacture of stoppers, plugs, etc by 
thermoforming. 

The film can also be used for the preparation of bags. The film is folded so that 
parts of the film contact each other. Thereafter, by means of a welding machine, a 
welding 53 between parts of the irmer film 5 1 is formed along the edge of the bag. 

The film can also be used for the manufacture of gloves, protecting fingers, strips 
to be placed on the skin of a patient where an injection has to be made. 

Examt>le of tube 



The composition of the invention can be used for the manufacture of nibe 60. Such 
a tube is advantageously a multi layer tube, which can be manufactured by co 
15 extrusion- 

The mbe has for example an inner compatible layer 61^ for example a layer 
coniaining a few SIS elastomer, for example a polyolefin layer containing less than 
10% SIS, a central layer 62 made of a composition according to the invention, and 

20 an outer polyolefin layer 63 containing no or a few SIS for giving a good abrasion 
resistance. The central layer 62 acts as a layer against leaks, even when the tube is 
punctured for example by means of a needle of syringe. Such a tube can be used 
for the manufacture of ardficial veins, injection tube, for example a tube extending 
between a bag or baxter and a patient, whereby a pharmaceutical can be injected in 

25 the mbe without creating a leakage, so that said pharmaceutical is injected through 
the injection site of the bag g^baxter^ 
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Amended claims 

1. Thermoplastic composition comprising a thermoplastic elastomer mixture 
containing at least a styrenic elastomer, a polyolefin resin, and possibly 
additives(s) and/or filler(s), in which the thermoplastic elastomer mixture 
comprises : 

- a not cross-linked thermoplastic SIS elastomer contains less than 20% by 
weight bound styrene, advantageously less than 18% by weight boimd 
styrene, preferably from 10 to 16% by weight bound styrene, and 

- a thermoplastic elastomer which is at least partially cross-linked, 
the weight ratio not cross-linked thermoplastic SIS elastomer/thermoplastic 
elastomer at least partially cross-linked being comprised between 1:10 and 5:1, 
preferably between 1 :6 and 2.5 :1, 

2. • The composition of claim 1, characterized in that the not crosslinked SIS 

elastomer has a molecular weight comprised between 150,000 and 275,000, 
advantageously between 200,000 and 240,000. 

3/^. The composition of claim if c^racteriied in that the at least partially cross-- 
linked thermoplastic elastomer is a thermoplastic elastomer at least partially cross* 
15 linked in presence of a polyolefin resin. 

^ jS. The composition of claim 1 or 2<c&racteri2ed in that the weight ratio not cross* 
linked thermoplastic SIS elastomer / thermoplastic elastomer at least t>artially 
cross-linked -H polyolefin is comprised between 1:5 and 1:1. 

20 

5" The composition of claim 1, characterized in that the polyolefin resin is selected 
in the group consisting of polyethylene, polypropylene, and mixture of 
polyethylene and polypropylene. 

25 ^ ^. The composition of claim 1, characterized in that the polyolefin resin and the at 
least partially cross-linked thermoplastic elastomer forms a premiKture containing 
not cross-linked thermoplastic elastomer and partially cross-linked thermoplastic 



elastomer. 



30 7 The composition of claim 1 , characterized in that the at least partially cross- 
linked thermoplastic elastomer has a cross-linking rate of more than 20%, 
preferably comprised between 25% and 75 %. 
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t/T. The composition of claim 1, characierized in thai it comprises as chermoplastic 
elaistomer and polyolefin resin, a mixrurc of polyolefm resin and SIS elastomer, the 
said mixture containing at least 40% by weight SIS elastomer, whereby the said 
5 mixture contains at least 20% by weight at least partially cross-linked SIS 
elastomer. 

3 ygf. The composition of claim 1, characterized in that it comprises a not cross-linked 
thermoplastic SIS elastomer and a thermoplastic elastomer which has been partly 
10 cross- linked in presence of a polyolefin, the weight ratio not cross- linked 

thermoplastic SIS elastomer / diennoplastic elastomer which has been partly cross- 
linked in presence of a polyolefin being comprised between 1:6 and 1:1, 
advantageously 1:4 and 7:10» preferably between 1:3 and 1:2. 

15 '^^^ The composition of claim 1, characterized in that it comprises a polyolefm resin, 
a partially cross-linked thermoplastic elastomer and a not cross-linked 
thermoplastic SIS elastomer, the weight content of partially cross-linked elastomer 
with respect to the weight of polyolefin resin, partially cross-linked thermoplastic 
elastomer and not cross-linked thermoplastic SIS elastomer being comprised 

20 between 20 and 40%, while the weight content of not cross-linked thermoplastic 
SIS elastomer with respect to the weight of polyolefin resin, partially cross-linked 
thermoplastic elastomer and not cross-linked thermoplastic SIS elastomer being 
comprised between 15 and 50%. 

25 V The composition of claim 1, characterized in that it comprises at least 20% by 
weight of a not cross-linked thermoplastic elastomer different from the not cross- 
linked thermoplastic SIS elastomer. 



•^>r. The composition of claim >©, characterized in that the weight ratio not cross- 
30 linked thermoplastic elastomer different from the thermoplastic SIS elastomer / not 
cross- linked SIS thermoplastic elastomer is lower than 1:2, preferably lower than 



1:10. 
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The composition of claim 1, characterized in chat the polyolefin resin and the 
thermoplastic elastomer(s) is a substantially homogenous mixture of a substantially 
homogenous premixture of a polyolefin and a partly cross- linked thermoplastic 
3 elastomer, with a not cross-linked thermoplastic SIS elastomer. 



The composition of claim 1, characterized in that a silane is used for the partial 
cross-linking of the thermoplastic elastomer. 

10 ^S^- The composition of claim 1 , characterized in thai it comprises an amount of not 
cross-linked elastomer sufficient for ensuring a thermal subility at ni'^C of at 
least 100 minutes and/or a y irradiation stability of at least 20 KGray. 

^yi. The composition of claim 1, characterized in that it comprises at least a dye or a 
15 pigmenL 

^ >6. The composition of claim I, characterized in that it comprises less than 0.5% 
by weight halide salt. 

20^^ yj. The composition of claim J^, characterized in that it comprises less than 0.3% 
by weight, preferably less than 0,2% by weight, most preferably less than 0,1% by 
weight halide salt. 

>(5 1^. Sealing means for a container or vial, at least a part of the said sealing means 
25 being made of a composition according to one of the preceding claims. 

£c The sealing means according to claim >Sr, for sealing a pharmaceutical 

container or vial defining an inner volume, the said sealing means comprising a 
body, at least a part of which being ihade of a composition according to one of the 



30 claims I to, the said body being associated to a layer contacting a surface of the 
vial or container when the sealing means closes the said container or vial. 
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JA. The sealing means according to claim i9, chaiaccerized in that the polyolefin 
resin of the composition in accordance to one of the claims 1 to 17 is selected from 
the group consisting of polyethylene, polypropylene, copolymer of ethylene- 
5 propylene and mixture thereof, while the said layer is ac least panly made of a 

polyolefin resin selected from the group consisting of polyethylene, polypropylene, 
copolymer of ethylene-propylene and mixture thereof. 

Film, cloth» protecting cloth comprising at least a layer made of a composition 
10 in accordance to one of the claims 1 to 

^Z. The film, cloth or protecting cloth of claim^ characterized in that the 
polyolefin resin of the composition in accordance to one of the claims I to 17 is 
selected from the group consisting of polyethylene, polypropylene, copolymer of 
15 ethylene-propylene and mixmre thereo:^ while the film, cloth or protecting cloth 
comprises at least one layer essentially made of a polyolefin resin selected from the 
group consisting of polyethylene, polypropylene, copolymer of ethylene-propylene 
and mixture thereof. 

20 jf^. Tube or cap, cap for protecting a needle of a syringe, the said tube or cap 
comprising at least one layer made of a composition in accordance to one of the 
claims 1 to.^ 

^ Tube in accordance to claim^, characterized in that it comprises at least a first 
25 and a second layers made of a composition in accordance to one of the claims 1 to 
"^^J^y a first layer having a not cross-linked SIS elastomer content lower than the not 
cross-linked SIS elastomer of the second layer. 

ZC 21 i5 

yS, Bag made of a film according to claim^ or^^ 



30 

Process for the manufacture of an article from a composition according to one 
of the claims 1 to^, in which the said composition is mixed at a temperature 



23 



sufficient for the at least partial smelting of the ^ot cross-linked SIS elastomer, tod 
in which the •«atd composition is thereafter teuiaf w m ed in .she said articles*. 

yf. The process of claiiTi>6. in which the said composition contains at least one 
dye or pigment having a melting point corresponding substantially to the melting 
point of the not cross-linked SIS elastomer, in which a control of the dye or 
pigment distribution in the transformed articles is carried out, and in which the 
mixing step is controlled so as to reach a substantially homo^eneoigdi^stributiMi of 
the dye or pigment in a pan of the composition just before itj tranaforoaSs^ 



the- 



10 said article. 



The process of claimjH, in which the said article is sterilized at a temperature 
of 121 ^'C during at least 100 minutes and /or irradiated with a y-irradiaiion of at 
least 20 KGray. 



15 
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biaxial). The film can be used for the manufacture of stoppers, plugs, etc by 
thermoforming. 

The film can also be used for the preparation of bags. The film is folded so that 
parts of the film contact each other. Thereafter, by means of a welding machine, a 
welding 53 between parts of the inner film 51 is formed along the edge of the bag. 

The film can also be used for the manufacture of gloves, protecting fingers, strips 
to be placed on the skin of a patient where an injection has to be made. 

Example of tube 



The composition of the invention can be used for the manufacture of tube 60. Such 
a tube is advantageously a multi layer tube, which can be manufactured by co 
15 extrusion. 



The tube has for example an iimer compatible layer 61, for example a layer 
containing a few SIS elastomer, for example a polyolefin layer containing less than 
10% SIS, a central layer 62 made of a composition according to the invention, and 

20 an outer polyolefin layer 63 containing no or a few SIS for giving a good abrasion 
resistance. The central layer 62 acts as a layer against leaks, even when the tube is 
punctured for example by means of a needle of syringe. Such a tube can be used 
for the manufacture of artificial veins, injection tube, for example a tube extending 
between a bag or baxter and a patient, whereby a pharmaceutical can be injected in 

25 the tube without creating a leakage, so that said pharmaceutical is injected through 
the injection site of the bag or baxter. 
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CLAIMS 

5 1 . Thermoplastic composition comprising a thermoplastic elastomer, a polyolefin 
resin, and possibly additive(s) and/or filler(s), characterized in that the 
thermoplastic elastomer is a mixture comprising a not cross-linked thermoplastic 
SIS elastomer and a thermoplastic elastomer which is at least partially cross-linked, 
the weight ratio not cross-linked thermoplastic SIS elastomer / thermoplastic 

10 elastomer at least partially cross-linked being comprised between 1:10 and 5:1, 
preferably between 1:6 and 2.5:1. 

2. The composition of claim 1 , characterized in that the at least partially cross- 
linked thermoplastic elastomer is a thermoplastic elastomer at least partially cross- 

15 linked in presence of a polyolefin resin. 

3. The composition of claim 1 or 2, characterized in that the weight ratio not cross- 
linked thermoplastic SIS elastomer / thermoplastic elastomer at least partially 
cross-linked + polyolefin is comprised between 1 :5 and 1:1. 

20 

4. The composition of claim 1, characterized in that the polyolefin resin is selected 
in the group consisting of polyethylene, polypropylene, and mixture of 
polyethylene and polypropylene. 

25 5. The composition of claim 1, characterized in that the polyolefin resin and the at 
least partially cross-linked thermoplastic elastomer forms a premixture containing 
not cross-linked thermoplastic elastomer and partially cross-linked thermoplastic 
elastomer, 

30 6. The composition of claim 1, characterized in that the at least partially cross- 
linked thermoplastic elastomer has a cross-linking rate of more than 20%, 
preferably comprised between 25% and 75 %. 
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7, The composition of claim 1, characterized in that it comprises as thermoplastic 
elastomer and polyolefm resin, a mixture of polyolefm resin and SIS elastomer, the 
said mixture containing at least 40% by weight SIS elastomer, whereby the said 

5 mixture contains at least 20% by weight at least partially cross-linked SIS 
elastomer. 

8. The composition of claim 1, characterized in that it comprises a not cross-linked 
thermoplastic SIS elastomer and a thermoplastic elastomer which has been partly 

10 cross-linked in presence of a polyolefm, the weight ratio not cross-linked 

thermoplastic SIS elastomer / thermoplastic elastomer which has been partly cross- 
linked in presence of a polyolefin being comprised between 1:6 and 1:1, 
advantageously 1:4 and 7:10, preferably between 1:3 and 1:2. 

1 5 9. The composition of claim 1 , characterized in that it comprises a polyolefm resin, 
a partially cross-linked thermoplastic elastomer and a not cross-linked 
thermoplastic SIS elastomer, the weight content of partially cross-linked elastomer 
with respect to the weight of polyolefm resin, partially cross-linked thermoplastic 
elastomer and not cross-linked thermoplastic SIS elastomer being comprised 

20 between 20 and 40%, while the weight content of not cross-linked thermoplastic 
SIS elastomer with respect to the weight of polyolefm resin, partially cross-linked 
thermoplastic elastomer and not cross-linked thermoplastic SIS elastomer being 
comprised between 15 and 50%. 

25 1 0. The composition of claim 1 , characterized in that it comprises at least 20% by 
weight of a not cross-linked thermoplastic elastomer different from the not cross- 
linked thermoplastic SIS elastomer. 

1 1. The composition of claim 10, characterized in that the weight ratio not cross- 
30 linked thermoplastic elastomer different from the thermoplastic SIS elastomer / not 
cross-linked SIS thermoplastic elastomer is lower than 1 :2, preferably lower than 
1:10. 
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12. The composition of claim 1, characterized in that the polyolefin resin and the 
thermoplastic elastomer(s) is a substantially homogenous mixture of a substantially 
homogenous premixture of a polyolefin and a partly cross-linked thermoplastic 

5 elastomer, with a not cross-linked thermoplastic SIS elastomer. 

13. The composition of claim 1, characterized in that a silane is used for the partial 
cross-linking of the thermoplastic elastomer. 

10 14. The composition of claim 1, characterized in that it comprises an amount of not 
cross-linked elastomer sufficient for ensuring a thermal stability at 121°C of at 
least 100 minutes and/or a y irradiation stability of at least 20 KGray. 

15. The composition of claim 1, characterized in that it comprises at least a dye or a 
15 pigment. 

16, The composition of claim 1, characterized in that it comprises less than 0,5% 
by weight halide salt. 

20 17. The composition of claim 16, characterized in that it comprises less than 0.3% 
by weight, preferably less than 0.2% by weight, most preferably less than 0.1% by 
weight halide salt. 

1 8. Sealing means for a container or vial, at least a part of the said sealing means 
25 being made of a composition according to one of the preceding claims. 

19. The sealing means according to claim 18, for sealing a pharmaceutical 
container or vial defining an inner volume, the said sealing means comprising a 
body, at least a part of which being made of a composition according to one of the 

30 claims 1 to 17, the said body being associated to a layer contacting a sxirface of the 
vial or container when the sealing means closes the said container or vial. 
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20. The sealing means according to claim 19, characterized in that the polyolefm 
resin of the composition in accordance to one of the claims 1 to 17 is selected from 
the group consisting of polyethylene, polypropylene, copolymer of ethylene- 

5 propylene and mixture thereof, while the said layer is at least partly made of a 

polyolefm resin selected from the group consisting of polyethylene, polypropylene, 
copolymer of ethylene-propylene and mixture thereof. 

21. Film, cloth, protecting cloth comprising at least a layer made of a composition 
10 in accordance to one of the claims 1 to 17. 

22. The film, cloth or protecting cloth of claim 21, characterized in that the 
polyolefin resin of the composition in accordance to one of the claims 1 to 17 is 
selected from the group consisting of polyethylene, polypropylene, copolymer of 

15 ethylene-propylene and mixture thereof, while the film, cloth or protecting cloth 
comprises at least one layer essentially made of a polyolefin resin selected from the 
group consisting of polyethylene, polypropylene, copolymer of ethylene-propylene 
and mixture thereof. 

20 23. Tube or cap, cap for protecting a needle of a syringe, the said tube or cap 
comprising at least one layer made of a composition in accordance to one of the 
claims 1 to 17. 

24. Tube in accordance to claim 23, characterized in that it comprises at least a first 
25 and a second layers made of a composition in accordance to one of the claims 1 to 

17, a first layer having a not cross-linked SIS elastomer content lower than the not 
cross-linked SIS elastomer of the second layer, 

25. Bag made of a film according to claim 21 or 22, 

30 

26. Process for the manufacture of an article from a composition according to one 
of the claims 1 to 17, in which the said composition is mixed at a temperature 
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sufficient for the at least partial smelting of the not cross-linked SIS elastomer, and 
in which the said composition is thereafter transformed in the said articles. 

27. The process of claim 26, in which the said composition contains at least one 

5 dye or pigment having a melting point corresponding substantially to the melting 
point of the not cross-linked SIS elastomer, in which a control of the dye or 
pigment distribution in the transformed articles is carried out, and in which the 
mixing step is controlled so as to reach a substantially homogeneous distribution of 
the dye or pigment in a part of the composition just before its transformation in the 

10 said article. 

28. The process of claim 27, in which the said article is sterilized at a temperature 
of 121°C during at least 100 minutes and /or irradiated with a y-irradiation of at 
least 20 KGray. 
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